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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana  Universi ty  Foundation 
Bloomington, Indiana 

SECTION 1 - ARAC OPERATIONS 

The s e r v i c e s  provided by ARAC a r e  shown i n  t h e  fol lowing diagram, 
ARAC SERVICES I N  COMPANY OPERATIONS. I n  t h i s  diagram, ARAC s e r v i c e s  
are shown as  they re la te  t o  the  progression of company t a s k s  from the  
i d e n t i f i c a t i o n  of new markets and market segments, through advanced 
product  planning,  R & D planning,  execut ion of R & D p r o j e c t s ,  product  
and process  development, f i n a l  engineer ing,  manufacture,  and marketing. 
The diagram i s  o f fe red  simply a s  a guide t o  t h e  use  of ARAC s e r v i c e s  by 
member companies. 

I n  the  fol lowing s e c t i o n s  of t h i s  manual, each ARAC s e r v i c e  i s  
descr ibed  simply and b r i e f l y .  Member company management and t e c h n i c a l  
personnel  a r e  urged t o  f a m i l i a r i z e  themselves wi th  ARAC s e r v i c e  pro- 
cedures  so t h a t  t h e i r  use  becomes automatic i n  company opera t ions .  

Following t h e  diagram i s  a page l i s t i n g  t h e  names, t i t l e s ,  and 
te lephone numbers of ARAC s t a f f  members .  The l a s t  page of t h i s  s e c t i o n  
l i s t s  ARAC member companies as of the d a t e  of p u b l i c a t i o n  of t h i s  manual. 

October,  1963 
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana University Foundation 
Bloomington , Indiana 

Name - 

Herman B Wells 

Title Te 1 e phone 

STAFF - 
Chairman 

Co-Direc tor 

Co-Direc tor 

Associate Director for Operations 

Associate Director for Development 

Associate Director for Science 

Assistant Director for Science 

Technical Librarian 

Director, I.U. Computer Center 

Assistant Director for Operations 

Assistant Director for Research Programs 

ARAC Representative, I.U. Computer Center 

Research Assistant - Computer Operations 

Literature Analyst - ARAC Library 
Administrative Assistant 

Research Assistant 
Re search Ass is tan t 
Research Assistant 
Re search As s is tan t 
Research Assistant 
Research Assistant 

337 -6647 

337 -5464 Ralph E. Cleland 

337 -7968 A. M. Weimer 

337-7970 Howard L. Timms 

337 -3462 William L. Haeberle 

337 -7 425 Paul E. Klinge 

ME 5-8431 Doris H. Merritt 

337 -5656 Nevin W. Raber 

337 -2065 E. W. Martin, Jr. 

337 -8108 David W. Cravens 

337 -8108 Gene K. Groff 

337 -8260 James R. Hubbell 

337 -8260 Ralph Sprague 

337 -5656 Elizabeth Kissling 

337 -8361 Gilbert Churchill 

337 -7 833 
337 -7833 
337-7833 
337 -7 833 
337 -7 833 
337 -7833 

Paul Daverio 
Lloyd Dussell 
Lowell Hoffman 
David Hooper 
Michael Pierce 
Richard Wand 

ADVISORY COMMITTEES 

337 -4251 

337 -1493 

Lynne L. Merritt 

John F. Mee 

Chairman, Science Advisory Committee 

Chairman, Long Range Managerial Planning 
Commit tee 

337 -4241 Director, Economic Projections Task Force Robert C. Turner 

GENERAL INFORMATION - Area Code 812 - 337-7833 
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana  Univers i ty  Foundation 
Bloomington, Ind iana  

ASSOCIATED BUSINESS FIRMS 

Al l i son  Div is ion  
General Motors Corporat ion 
Ind ianapo l i s ,  Indiana 

New Castle Products ,  Inc.  
New C a s t l e ,  Ind iana  

P e r f e c t  C i r c l e  Corporat ion 
Hagerstown, Indiana  Arvin I n d u s t r i e s ,  Inc.  

Columbus, Ind iana  
P o t t e r  & Brumfield Div is ion  
American Machine & Foundry Co. 
Pr ince ton ,  Ind iana  

Ball Bro thers  Company, Inc. 
Muncie, Indiana 

Publ ic  Serv ice  Company of Indiana,  Inc.  
P l a i n f i e l d ,  Ind iana  

Cummins Engine Company, Inc.  
Columbus, Ind iana  

Pullman Incorporated 
Hammond, Indiana  

E l i  L i l l y  & Co. 
Ind ianapo l i s ,  Ind iana  

Ester l ine-Angus Instrument  Co. 
Ind ianapo l i s ,  Indiana 

Quaker Oats Company 
Chicago, I l l i n o i s  

Radio Corporat ion of America 
Camden, New J e r s e y  

The Glidden Company 
Cleveland,  Ohio 

Hoffman Spec ia l ty  Manufacturing Corp, 
Ind ianapo l i s ,  Indiana 

Ryan I n d u s t r i e s  
Evansv i l l e ,  Indiana 

Howard W. Sams & Company, Inc. 
Ind ianapo l i s ,  Indiana 

Indiana  Be l l  Telephone Company 
Ind ianapo l i s  , Indiana 

Sarlces Tarz ian ,  Inc. 
Bloominston , Indiana 

Inland Container  Corporation 
Indianapol  is, Indiana  

Socony Mobil O i l  Company 
Net7 York, New York 

I n t e r n a t i o n a l  Telephone and 

F o r t  Wayne, Indiana 
Telegraph Corporation 

Texas Gas Transmission Corporation 
Owensboro , Kentucky Kimberly-Clark Corporat ion 

Neenah, Wisconsin 
Union Carbide Corporat ion 

S t e l l i t e  Div is ion  
Kokomo , Indiana  

Union Carbide Chemicals Company 
Whk t in=:, Indiana 

P. R. Mallory Company, Inc.  
I n d i a n a p o l i s ,  Ind iana  

Mead Johnson & Company 
Evansv i l l e ,  Indiana 

Westinzhouse E l e c t r i c  Corporation 
Bloomington , Indiana Mid-Continent Carton Corporation 

L o u i s v i l l e  , Kentucky 



AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana Univers i ty  Foundation 
Blooming ton, Ind iana  

SECTION 2 - LIBRARY: RETROSPECTIVE SEARCH SERVICE 

MATERIALS 

The c o l l e c t i o n  of bas i c  research  materials i n  the  ARAC Library  i s  
l i m i t e d  t o  the  fol lowing UNCLASSIFIED series of r e p o r t s  depos i ted  by the  
NASA Of f i ce  of S c i e n t i f i c  and Technical Information (OSTI): 

PRIMARY SOURCES 

1. Cont rac tor  Reports.  These are f i n a l  r e p o r t s  which have been 
prepared by i n d u s t r i a l  con t r ac to r s '  r e sea rch  personnel i n  compliance 
wi th  NASA c o n t r a c t  terms. 

2. Technical Reports.  These a re  f i n a l  r e p o r t s  which have been 
prepared by NASA resea rch  personnel  a t  va r ious  NASA i n s t a l l a t i o n s  such 
as the  George C. Marshal l  Space F l i g h t  Center ,  Hun t sv i l l e ,  Alabama. 

3. Technical Notes. These a r e  i n t e r i m  r e p o r t s  which have been pre-  
pared by NASA resea rch  personnel  a t  va r ious  NASA i n s t a l l a t i o n s .  

4 .  Technical Memoranda. These are miscel laneous r e p o r t s  which had 
an i n i t i a l  r e s t r i c t e d  d i s t r i b u t i o n .  

5. Technical  Reprints. These are both primary and secondary r e p o r t s  
of r e s e a r c h  which has  been performed by o r  f o r  NASA. These r e p o r t s  have 
been publ ished i n  va r ious  ways, and r e p r i n t  r i g h t s  have been r e t a ined  by 
NASA. 

SECONDARY SOURCES 

1. Appl ica t ion  Notes. These a r e  compilat ions which exp la in  i n  
d e t a i l  t he  a p p l i c a t i o n  of new techniques and processes ,  e.g., Se lec ted  
Welding Techniques, NASA SP-501. 

2. Conference Proceedings.  These  r e p o r t s  i n t e g r a t e  information on 
a major space-or iented top ic .  They have been presented a t  conferences 
sponsored by NASA a lone ,  o r  j o i n t l y  wi th  o t h e r  o rgan iza t ions ,  both govern- 
ment and p r i v a t e .  

3. R e l i a b i l i t y  Abs t r ac t s  and Technical Reviews. These are r e l i a b i l -  

Or ig ina l  research  r e p o r t s  a r e  not a v a i l a b l e  from NASA. 
i t y  e v a l u a t i o n s  of techniques,  processes ,  and products  which have been 
prepared f o r  NASA. 

4 .  Sta te -of - the-Ar t  Reports.  These are r e p o r t s  which summarize the  
They have basic theory o r  c u r r e n t  developments i n  l imi t ed  s u b j e c t  areas. 
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been prepared by p r i v a t e  and governmental r e sea rch  personnel  and may be 
found i n  a l l  primary source series. 

5. Technical T rans l a t ions .  These a r e  r e p o r t s  of fo re ign  r e sea rch ,  
p r imar i ly  USSR, which have been published i n  genera l  f o r e i g n  language 
pub l i ca t ions .  
had them t r a n s l a t e d  by commercial t r a n s l a t i n g  se rv ices .  

NASA has acquired-  t r a n s l a t e d  copies  of t hese  r e p o r t s ,  o r  

6 .  Miscellaneous.  These ma te r i a l s  c o n s i s t  of reviews,  handbooks, 
d i c t i o n a r i e s ,  e t c . ,  which have been published by NASA f o r  use by t h e i r  
personnel .  

I n  a d d i t i o n ,  the  ARAC Library  w i l l  purchase va r ious  m a t e r i a l s  r e -  
qu i red  by i t s  s t a f f  t o  use NASA m a t e r i a l s  e f f e c t i v e l y .  

INDEXES 

The c u r r e n t  indexes t o  NASA and genera l  aerospace information a r e  
" S c i e n t i f i c  and Technical Aerospace Reports" (STAR) and " I n t e r n a t i o n a l  
Aerospace Abs t rac ts"  (LAA). ARAC w i l l  p lace  member company subscr ip-  
t i o n s  f o r  each of these  pub l i ca t ions  upon r e c e i p t  of a r eques t  des ig -  
n a t i n g  s p e c i f i c  addressees .  
from the  pub l i she r s  t o  the member company addressee.  

These pub l i ca t ions  w i l l  be forwarded d i r e c t l y  

ORDERING RETENTION COPIES 

A r e t e n t i o n  copy of any document a v a i l a b l e  from NASA w i l l  be se- 
cured f o r  member companies on request .  The minimum information requi red  
i s  the  access ion  number and/or  r epor t  number l i s t e d  i n  STAR; however, the  
complete c i t a t i o n  i s  des i r ed .  

Documents c i t e d  t o  a member company i n  an ARAC bibl iography which 
were o r i g i n a l l y  publ ished i n  general ,  t r a d e ,  and soc ie ty  p u b l i c a t i o n s  
w i l l  n o t  be a v a i l a b l e ,  Such documents l i s t e d  i n  IAA may be i d e n t i f i e d  
by the  access ion  number of the c i t a t i o n  which w i l l  be pref ixed  wi th  the  
l e t t e r  "A" ( e .  g. , A63-11111). 

- 

Normally, ARAC w i l l  forward reques ts  by member companies f o r  r e t e n -  
t i o n  cop ie s  t o  NASA. 
convenience,  u se  ARAC R@EW 452 for order ing  r e t e n t i o n  copies .  

Delivery may be a n t i c i p a t e d  i n  2-4 weeks, For 

To f u l f i l l  an urgent  r eques t ,  the ARAC Library  w i l l  reproduce docu- 
ments w i t h i n  t h e  l i m i t s  of ava i l ab le  t i m e  and equipment, A copying charge 
of 5$ per  page (from f u l l  s i z e  documents) and 1 0 ~  per  page (from micro- 
fi lmed documents) w i l l  be made f o r  t h i s  s e rv i ce .  B i l l i n g  w i l l  accompany 
t h e  l as t  document reproduced on each reques t .  
i n  5-7 days. 

Delivery may be a n t i c i p a t e d  

INTERLIBRARY LOANS 

Upon reques t  from a member company l i b r a r y ,  any document from t h e  
NASA r e p o r t  s e r i e s  i n  the ARAC Library may be borrowed f o r  a per iod of 
one week, i n  a d d i t i o n  t o  t r a v e l  time. 
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RETROSPECTIVE SEARCH SERVICE 

USE OF MATERIALS 

The ARAC Library c o l l e c t i o n  i s  a r e fe rence  c o l l e c t i o n  a v a i l a b l e  t o  
member company personnel dur ing  normal working hours. Use of t hese  mate- 
r i a l s  by o t h e r s  i s  l imi t ed  t o  prevent i n t e r f e r e n c e  wi th  t h e  L i b r a r y ' s  
primary m i s s  ion.  

PREPARING RETROSPECTIVE SEARCH REQUESTS 

A r e t r o s p e c t i v e  search  i s  one in  which the  e n t i r e  NASA l i b r a r y  s t o r e  
of r e fe rence  m a t e r i a l s  ( a s  opposed t o  incoming materials only--see 
Sect ion 3 - S e l e c t i v e  Dissemination Service)  i s  searched t o  f ind  docu- 
ment t i t l e s  t h a t  a r e  r e l e v a n t  t o  the company's reques t .  To r eques t  such 
a search ,  member companies are urged t o  prepare  a REQUEST FOR RETROSPEC- 
TIVE LIBRARY SEARCH, ARAC FORM 451, a completed example of which i s  
appended. Copies of t h i s  form a r e  a v a i l a b l e  from the  ARAC Library ,  o r  
they may be reproduced l o c a l l y .  

In  o rde r  t o  inc rease  the  p robab i l i t y  of r e t r i e v i n g  r e l e v a n t  c i t a -  
t i o n s ,  s t a t e  t h e  ques t ion  as p rec i se ly  as poss ib l e .  To assure  t h e  
necessary p rec i s ion ,  inc lude  the bas ic  f i e l d  of knowledge, the  major 
c h a r a c t e r i s t i c s  and l i m i t a t i o n s  app l i cab le ,  and a supplementary l i s t  of 
d e s c r i p t i v e  terms and synonyms. The l a t t e r  w i l l  be most u se fu l  i f  the  
ques t ion  con ta ins  spec ia l i zed  technica l  terms. 

Inc 
d e s i r e d  , 
t he  tvPe 
e 

lude such a d d i t i o n a l  information as: the  d a t e  the r e p o r t  i s  
a b r i e f  s ta tement  of the s i t u a t i o n  which generated the  r eques t ,  

s of information no t  des i r ed ,  a l i s t  of previous sources  and lit- - d .  

r a t u r e  consul ted ,  any l i m i t i n g  da te s ,  e t c .  Also, i n d i c a t e  i f  t h i s  
r eques t  i s  f o r  an explora tory  s tudy,  a s t a t e - o f - t h e - a r t  eva lua t ion ,  o r  
t o  answer a s p e c i f i c  ques t ion .  This  w i l l  in f luence  t h e  number of r e f -  
e rences  wanted ( see  example of ARAC FORM 451 appended). A l l  the above 
information i s  d e s i r a b l e  t o  formulate t h e  proper  search  s t r a t egy .  Nor- 
mal ly ,  ARAC personnel  w i l l  v e r i f y  t h e i r  understanding of t h e  ques t ion  
wi th  the  reques tor  p r i o r  t o  s t a r t i n g  a search.  

SUBMITTING SEARCH REQUESTS 

Requests f o r  a l i b r a r y  search  should be mailed;  however, they may be 
telephoned. In  the  l a t t e r  case ,  the c a l l e r  should be prepared t o  g ive  
the  Library  a l l  the  information necessary t o  complete the  ARAC FORM 451. 
Telephoned r e q u e s t s  f o r  l i b r a r y  searches w i l l  be given p r i o r i t y .  Cal l s  
should be made d i r e c t l y  t o  the ARAC Library ,  Area Code 812,  337-5656. 

PREPARATION OF SEARCH REPORT 

The r e p o r t  which i s  prepared by the Library  as the  r e s u l t  of a l it- 
e r a t u r e  search  w i l l  be a l i s t  of c i t a t i o n s  (b ib l iography)  taken from 
t h e  a b s t r a c t  indexes,  STAR and IAA. This  r e p o r t  w i l l  be evaluated by 
ARAC s t a f f  members f o r  re levancy and forwarded t o  the  person who r e -  
quested i t ,  according t o  the  d i s t r i b u t i o n  i n s t r u c t i o n s  given by the  
company. Transmission of t h i s  r epor t  w i l l  t e rmina te  the  L i b r a r y ' s  
a c t i o n  on t h e  search  r eques t .  
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USE OF SEARCH REPORT 

Deta i led  I n s t r u c t i o n s  on the  use of a search  r e p o r t  are provided 
wi th  the  l e t t e r  covering each mailed r e p o r t  (see ARAC FORM 452 appended). 
Also, the  r eve r se  s i d e  of ARAC FORM 452 provides  a handy means of 
o rde r ing  copies  of documents c i t e d  in  the  r e p o r t .  

Evaluat ion of Reports by the  reques tor  i s  h ighly  d e s i r a b l e  so t h a t  
ARAC may improve i t s  search  se rv ice .  The form l e t t e r  covering each 
mai l ing  inc ludes  a s e c t i o n  t o  a i d  in  t h i s  pre l iminary  eva lua t ion  made 
by reviewing the  a b s t r a c t s  i n  STAR and IAA of t i t l e s  c i t e d  i n  the  
r e p o r t  ( s e e  ARAC FORM 451 appended). The r eve r se  s i d e  of t h i s  form i s  
the  REQUEST FOR RETROSPECTIVE LIBRARY SEARCH mentioned above. 

SUPPLEMENTARY SERVICES 

CONFERENCES 

To he lp  d e f i n e  the  ques t ion  o r  t o  eva lua te  c i t e d  r e p o r t s ,  the  member 
company may r eques t  a conference.  
company's r e p r e s e n t a t i v e ,  ARAC l i t e r a t u r e  a n a l y s t s  and engineers ,  and, if 
d e s i r e d ,  appropr i a t e  members of t he  f acu l ty .  

This conference w i l l  b r ing  toge the r  t h e  

DATA PROCESSING 

To provide l i b r a r y  searches  i n  depth,  ARAC has  access  t o  the  r e sources  
The of NASA agencies  and t h e  Indiana  Universi ty  Research Computing Center .  

l a t t e r  ope ra t e s  an e l e c t r o n i c  information r e t r i e v a l  system of two types:  
(1) r e t r o s p e c t i v e  search  of t he  l i b r a r y  s t o r e  of document access ions  s i n c e  
J u l y ,  1960, and ( 2 )  s e l e c t i v e  searches of c u r r e n t  access ions  (biweekly) 
a g a i n s t  t echn ica l  i n t e r e s t  p r o f i l e s  provided by member companies ( see  
S e l e c t i v e  Dissemination Service,  Section 3 ) .  

ARAC Library  ope ra t ions  a r e  depicted diagrammatical ly  on the  follow- 
ing  pages. 
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1. E l e c t r o n i c  d a t a  process ing  agency. 



(Sample) 2-VI1 

Temperature 

Pr e s sur e 

Time-life span 

REQUEST FOR RETROSPECTIVE LIBRARY SEARCH 

6000O C 10000 - 10,0000 c 
200 psi 100-200 psi 
0 0  

Burning, roasting, tortur- Anything available an 
1000 years to O0 i 

COMPANY NAME: Abracadabra Magic Co. 

‘Techniques involved 

COMPANY ADDRESS: Purg, Indiana 

ing by fire, etc. high T. torture 
Spits, furnaces, Anything applying to 

Individual to Contact for Further Information: 
NAME: P. 0. Darkness LOCATION: Lower Level PHONE: HE 1-1000 

EXT : 0 
FIELD OF QUESTION: Black Magic 

Components involved 

Mater ial s 

QUESTION: to find an improved method of producing high heat and pressure; also new 
and improved torture methods 

grills above 
Brimstone, appropriate 
fuel to produce T 

NUMBER OF REFERENCES WANTED: 1-5 a 5-25 c] 25-100 0 All 
(No. depends upon type of search. See page 2-111, paragraph 4 . )  

I CHARACTERISTICS I DESIRED LIMITATIONS I ACCEPTABLE LIMITATIONS 

I I 

LIST DESCRIPTIVE TERMS AND SYNONYMS WHICH INDICATE POSSIBLE SUBJECT HEADINGS AND/OR 
SEARCH AREAS: 

High temperature 
High pressure 
F ire - f 1 ame 
Heat-thermal 
Brimstone-sulphur 
Fuel-high energy fuel 
Torture-iron maiden, rack, Chinese torture, boiling in oil-pain production 

ADDITIONAL INFORMATION (USE ANOTHER SHEET IF NECESSARY) : 
We have a current problem concerning up-dating of certain of our operations. 

We are specifically interested in obtaining the above-listed characteristics in an 
environment ip which oxygen will be scarce. We would be willing to provide extra 
oxygen if necessary, but would like to keep this at a minimum. Working conditions 
in attaining characteristics are not of importance. 

- NOTE: USE OUR TELEPHONE SEARCH SERVICE FOR PRIORITY REQUEST& USE THIS FORM AS A 
GUIDE BEFORE PHONING TO PRECLUDE ORAL MISUNDERSTANDING AND TO SAVE TIME. 

ARAC FORM 451 
(10-63) 
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana Univers i ty  Foundation 
Bloomington, Indiana 

Enclosed i s  an ARAC Library  c i t a t i o n  r e p o r t  i n d i c a t i n g  t i t l e s  r e s u l t i n g  from: 

See i n s t r u c t i o n  shee t  enclosed on use  of c i t a t i o n  r e p o r t  (b ib l iography)  and order -  
i ng  r e t e n t i o n  copies .  P lease  complete the eva lua t ion  f s m  below and r e t u r n  i n  
enclosed pre-addressed envelope. 

EVALUATION - ARAC LIBRARY SEARCH 

1. How many of t h e  a b s t r a c t s  ( i n  STAR and IAA of c i t a t i o n s  i n  t h i s  r e p o r t  appear 
r e l e v a n t  t o  your needs? D 0 0 

A l l  3 /4  1 / 2  1/4 None 

2. These c i t a t i o n s  appear t o  be u s e f u l  because they provide: 
a. genera l  information on the  subjec t .  
b. p a r t i a l  o r  f u l l  ( s t r i k e  one out )  s o l u t i o n  t o  

c. information no t  requested,  but of i n t e r e s t .  
t h e  problem. 

d. 

3. The remaining c i t a t i o n s  were no t  u se fu l  because they: 
a. were too  genera l .  
b. lacked s u f f i c i e n t  f a c t s ,  da t a ,  etc.  
c. were n o t  app l i cab le  t o  problem. 
d. 

4 .  Add any comments you may ca re  t o  make concerning t h i s  service. 

NOTE: I F  EVALUATION OF THIS REPORT BRINGS TO MIND A NEED FOR A 
LIBRARY SEARCH (searching  the  e n t i r e  l i b r a r y  s t o r e )  , USE 
SIDE FOR PLACING REQUEST. 

ARAC FORM 451 - 2 s i d e s  
(1 0-63) 

RETROSPECTIVE 
FORM ON REVERSE 
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AEROSPACE RESEARCH AFPLHCAIIOES CENTER 

Lnd iana k i v e r  s i  t y  Focndat ion  
BPoomington, Indiana  

USE OF ARAC BIBLIOGRAP-FiY 

Each bibl iography c i t a t i o n  r e p o r t  con ta ins  an ind iv idua l  r e fe rence  
(access ion)  number a t  the  beginping of t he  c i t a t i o n .  This  r e fe rence  num- 
be r  enables  you t o  l o c a t e  an a b s t r a c t  of t h e  a r t i c l e  a s  fol lows.  

Those a r t i c l e s  wi th  access ion  numbers beginning wi th  the  l e t t e r  "N" 
a r e  a b s t r a c t e d  i n  the  S c i e n t i f i c  and Technical  Aerospace Reports  publ ica-  
t i o n ,  r e f e r r e d  t o  as "STAR". Those beginning wi th  the  l e t t e r  "A" are  
abs t r ac t ed  i n  the  I n t e r n a t i o n a l  Aerospace Abs t r ac t s  pub l i ca t ion  ( r e f e r r e d  
t o  a s  llIAA1l). 

I n  a d d i t i o n  t o  the  accession number, a f o u r - d i g i t  number i s  included.  
This  number i n d i c a t e s  the  appropr ia te  i s s u e  of e i t h e r  STAR o r  IAA i n  
which the  d e s i r e d  a b s t r a c t  i s  loca ted ,  This  number a l s o  i d e n t i f i e s  the  
i n t e r e s t  ca tegory  w i t h i n  the  s p e c i f i c  i s sue :  

EXAMPLE : 

Accession N o ,  

t N63-14922 CALLFOWIA Uo BERXELEY 
-HEMODYNAMIC EVAL'JATION AT NULL GRAVITY 

NELLO FACE /JAN, 1962/ 15 Po 7 REFS, 
ISSUE 11 CATEGORY 16 

I Number 11, Category 16 of STAR 

I l A u t h o r  
I T i t l e  

TO ORDER DOCUMENT REPRINTS: 

E n t i r e  documents may be obtained as  fol lows:  

1. STAR Documents - Reports a b s t r a c t e d  i n  STAR are a v a i l a b l e  from 
ARAC on a no-charge b a s i s ,  even i f  a c o s t  i s  ind ica ted  i n  the  c i t a t i o n .  
There i s  a 2-4 week delay i n  obta in ing  cop ie s  from NASA, I f  f a s t e r  ser- 
v i c e  i f  r equ i r ed ,  AEUC w i l l  supply photocopies  from t h e i r  microf i lm f i l e  
a t  t e n  cents pe r  page. (Use order  form on r eve r se  s i d e . )  

2. IAA Documents - A l l  a r t i c l e s  and r e p o r t s  indexed i n  IAA are i n  
"open l i t e r a t u r e . "  They a r e  published i n  r e a d i l y  a v a i l a b l e  sources  as 
ind ica t ed  i n  the  a b s t r a c t s .  
AEUC. They w i l l  have t o  be obtained through r egu la r  channels.  

These a r t i c l e s  w i l l  not be a v a i l a b l e  through 

(SEE DOCUMENT ORDER FORM ON REVERSE SIDE) 

AEUC FORM 452 - 2 s i d e s  
(10-63) 



AEROSPACE RE SEARCH APPLICATIONS CENTER 

ACCESS I O N  
NUMBER 

Indiana Un ive r s i ty  Foundation 
Bloomington, Indiana 

AUTHOR ( I F  GIVEN) NASA PRINTING PHOTOCOPY 
(2 -4  W K S  DEL) ($.lO/PAGE) 

NASA DOCUMENT ORDER FORM 

REQUESTOR: 

DOCUMENT IDENTIFICATION 

RETURN TO: 

Assoc ia te  D i r e c t o r  f o r  Operations 
Aerospace Research Appl ica t ions  Center  
Indiana  Un ive r s i ty  Foundation 
Bloomington, Ind iana  

I 
I TYPE OF COPY DESIRED 
I 

I i 

4 

(SEE ORDERING INSTRUCTIONS ON REVERSE SIDE) 

ARAC FORM 452 - 2 s ides  



AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana Univers i ty  Foundation 
Bloomington Indiana  

SECTION 3 - LIBRARY: SELECTIVE DISSEMINATION SERVICE 

SELECTIVE DISSEMINATIOK SERVICE (SDS) 

To supplement t he  operat ion of the  manual-machine r e t r o s p e c t i v e  
r e t r i e v a l  system explained i n  Section 2 ,  ARAC provides  a S e l e c t i v e  D i s -  
semination Serv ice  f o r  au tomat ica l ly  n o t i f y i n g  member companies of ARAC 
Library  r e c e i p t s  p e r t i n e n t  t o  t h e i r  i n t e r e s t s .  The importance and use- 
f u l n e s s  of t h i s  service should be s e l f - e v i d e n t  because of t he  high ra te  
of growth of ARAC's document s t o r e  (approximately 1,000 a d d i t i o n s  per  
month). Without t h i s  s e rv i ce ,  ma in tenaxe  of a c u r r e n t  bibl iography f o r  
a c e r t a i n  company p r o j e c t  might r e q u i r e  repeated resubmission of impor- 
t a n t  "s ta te  of the  art" r e t rospec t ive  search  reques ts .  

The S e l e c t i v e  Dissemination System automat ica l ly  provides  each 
member company i n t e r e s t  cen te r  w i t h  a biweekly n o t i f i c a t i o n  of a l l  new 
l i b r a r y  t i t l e s  p e r t i n e n t  t o  t h a t  c e n t e r ' s  s c i e n t i f i c  and t echn ica l  
in te res t s .  The s e l e c t i o n  of these documents from the  s e t  of new incom- 
ing documents i s  based on t h a t  c e n t e r ' s  i n t e r e s t  p r o f i l e  ( s ta tement  of 
t echn ica l  i n t e r e s t s ) .  This  n o t i f i c a t i o n  i s  based on the  set  of new 
documents abs t r ac t ed  i n  each biweekly i s s u e  of STAR and g. 
f a c i l i t a t e  quick and e f f i c i e n t  perusal  by the  member company, only the  
c i t a t i o n s  w i l l  be l i s t e d  (access ion  number, t i t l e ,  au thor ,  c o n t r a c t  
number, and source) .  Occasional ambiguity i n  t i t l e  wording can be 
c l ea red  up by consu l t ing  the  corresponding a b s t r a c t  i n  STAR. 

To 

USE OF SDS 

There are e s s e n t i a l l y  three  s t e p s  i n  the  use  of t h i s  s e l e c t i v e  
d isseminat ion  se rv ice :  (1) the  d e f i n i t i o n  of member company i n t e r e s t  
c e n t e r s ,  ( 2 )  t h e  development of an i n t e r e s t  p r o f i l e  t o  e f f e c t i v e l y  charac-  
t e r i z e  o r  r ep resen t  each c e n t e r ' s  p r i n c i p l e  areas of t echn ica l  concern, 
and ( 3 )  t he  eva lua t ion  of t h i s  p r o f i l e  i n  terms of t he  documents s e l ec t ed .  

1. I n t e r e s t  Centers .  It is  w e l l  recognized t h a t  appropr i a t e ly  
def ined  i n h r e s t  c e n t e r s  w i l l  not be i d e n t i c a l  i n  o rgan iza t iona l  form 
and d e f i n i t i o n  f o r  a l l  companies. I n  some f i rms  these  c e n t e r s  w i l l  
co inc ide  wi th  e x i s t i n g  departments o r  d i v i s i o n s .  In  o t h e r s ,  they may 
be sepa ra t e  l a b o r a t o r i e s  concerned wi th  b a s i c a l l y  d i f f e r e n t  areas of 
r e sea rch  o r  development. In  s t i l l  o t h e r  f i rms ,  they may be geographical  
p l a n t  l o c a t i o n s  o r  i nd iv idua l s .  A guiding d e f i n i t i o n  f o r  t hese  i n t e r e s t  
c e n t e r s  i s  t h a t  each one be b a s i c a l l y  concerned w i t h  a r e l a t i v e l y  homo- 
genous area of s c i e n t i f i c  and technica l  information.  An i n t e r e s t  cen te r  
can be an  e x i s t i n g  organiza t iona l  u n i t  w i t h i n  the  f i rm,  However, t he  
u n i t  must have a small enough area of i n t e r e s t  t o  make poss ib l e  a r a t h e r  
s p e c i f i c  d e f i n i t i o n  of these  i n t e r e s t s .  
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Technical  
I n t e r e s t  

I P r o f i l e s .  

I 
I 
I 
I 
I 
I &mpany 

MROSPACE RESEARCH APPLIGATIOHS CENTER 

P r o f i l e s  
Converted 

t o  Form 
f o r  Search 

Indiana Univers i ty  Foundation 
Rloomington, I n d i m a  

Prepared by 
ARAC 

S c i e n t i f i c  

]El Prepared by 
IConverted I ARAC 

Indexing 1 
I 
I 
I 
I 
I 
I 
I 
I 

I-11 Improvement 
I I of Technical  

I P r o f i l e  s I 

Prepared by 
Company 

Evalua t ion  
of Bib1 iog- 

r a p h i e s  
us ing  ARAC 
FORM 451 

C i t i n g  R e 1  

(Biweekly) 

t 
Incoming NASA 
Documents a t  

*Depending upon the scope of t h e  t o t a l  R & D e f f o r t  of the  company, one 
o r  more segments of i t s  R &  D e f f o r t  may be d iv ided  i n t o  I n t e r e s t  Centers ,  
de f ined  as a man o r  group of men having r e l a t i v e l y  homogenous s c i e n t i f i c  
and t echn ica l  i n t e r e s t s ,  e .g . ,  a f e r rous  meta l lurgy  group, 
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2. Methods of P r o f i l i n g .  ARAC'3 experience has led  t o  the  develop- 
ment of a s tandardized method of prepar ing  a p r o f i l e ,  us ing  ARAC FORM 453, 
a completed example of which i s  apperided, The example provided i s  s e l f -  
explana tory ,  Copies of t h i s  form may be obtained through A U C  o r  reproduced 
l o c a l l y ,  

3. P r o f i l e  Evaluatior:, Each i n t e r e s t  p r o f i l e  should be evaluated 
as e a r l y  as poss ib l e  a f t e r  g e t t i n g  i t  "on t h e  l i n e . "  Evaluat ion i s  per -  
formed by both t h e  i r t t e r e s t  cen ter  coord ina tor  and the  ARAC t echn ica l  
people r e spons ib l e  f o r  s e rv i c ing  the  p r o f i l e ,  working toge ther .  The 
process  normally r e q u i r e s  one or two phone c a l l s  and a v i s i t  by ARAC 
t o  the  i n t e r e s t  cen te r .  

Upon r e c e i p t  of the  f i r s t  SDS mail ing,  which t akes  the  form of a 
r e p o r t  of c i t a t i o n s  (b ib l iography) ,  the same as i n  the  case  of a r e t r o -  
spec t ive  search ,  t he  i n t e r e s t  cen ter  coord ina tor  should eva lua te  t h e  
r e p o r t  by s tudying the  c i t e d  t i t l e s ,  reviewing the  a b s t r a c t s  of these  
t i t l e s  i n  STAR and IAA, and f i l l i n g  out  ARAC FORM 451, t he  same as f o r  
a r e tgospec t ive  search  ( s e e  Sect ion 2 f o r  an example). 

Upon r e c e i p t  of the  eva lua t ion  r e p o r t  (ARAC FORM 451) on the  f i r s t  
mai l ing ,  t y p i c a l l y  the ARAC engineer respons ib le  f o r  t he  i n t e r e s t  cen te r  
w i l l  phone the cen te r  t o  f u r t h e r  c l a r i f y  and r e f i n e  the  p r o f i l e .  

The second and t h i r d  mail ings of biweekly runs  a g a i n s t  t he  improved 
p r o f i l e  should a l s o  be evaluated by the  i n t e r e s t  c e n t e r  coord ina tor  
w i th  ARAC FORM 451 beizlg returned t o  ARAC. 

A t  t h i s  po in t  i n  the  eva lua t ion  process ,  a v i s i t  by ARAC engineers  
t o  t h e  i n t e r e s t  c e n t e r  i s  sometimes necessary t o  work the  f i n a l  bugs 
o u t  of the  p r o f i l e ,  a f t e r  which the  p r o f i l e  s t a y s  on the  l i n e ,  auto-  
m a t i c a l l y  n o t i f y i n g  t h e  i n t e r e s t  c e n t e r  biweekly of r e c e i p t  of l i b r a r y  
r e p o r t s  r e l evan t  t o  t h e i r  i n t e r e s t s .  Revis ions of p r o f i l e s  may be 
made a t  any time as primary technica l  i n t e r e s t s  change. 

The fol lowing diagram d e p i c t s  opera t ion  of t he  S e l e c t i v e  Dissemina- 
t i o n  Service.  
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana Universi ty  Foundation 
Bloomington, Indiana 

SELECTIVE DISSEMINATION SERVICE 
INTEREST CENTER FORM 

NAME John Smith, Manager, R & D TELEPHONE ED 6-5301 

ADDRESS XYZ Valve Company DATE August 13, 1963 

3536 North Adams S t r e e t  

Bloomington, Ind iana  

Descr ibe t h e  genera l  aims of t h i s  c e n t e r ,  t he  products  involve,  t he  product ion 
methods, and the  c u r r e n t  and planned research.  

Our group is responsible for product development of new 
and improved diaphragm vaives, controiiers, and regulators. 
We have a complete flow laboratory for testing under a broad 
range of operating conditions. We provide product engineering 
with complete design standards on new and improved products. 
Certain of our customers cooperate in testing and evaluation 
of new and improved product designs. 

Our products are primarily used in the o i l  and gas indus- 
try, power industry, and by certain OEM accounts. We are a 
small supplier in the markets we serve. We consider ourselves 
a specialized quality supplier of fluid control devices. 

them to size. Fabrication is primarily machining, welding, 
and assembly. 

We are interested in improving and expanding our line and 
the markets we serve. We are considering the development of a 
split-body valve for the chemical industry and a line of bar 
stock valves. We are interested in electrical/electronic fluid 
control devices as well as any electro-pneumatic combinations. 

in some detail. 

Our firm purchases rough stock valve bodies and machines 

A condensed catalog is attached which outlines our products 

The fol lowing pages should be f i l l e d  i n  wi th  terms appropr i a t e  t o  your i n t e r -  
e s t  cen te r .  Synonyms should be included and each t e r m  should be ampl i f ied  i n  the  
manner ind ica t ed .  I n  a d d i t i o n ,  each term which d e s c r i b e s  a new o r  unusual product  
o r  concept  should be def ined ,  and i f  poss ib l e ,  a r e fe rence  concerning i t  should be 
c i t e d .  Avoid broad terms such as "mathematics." I f  t h e r e  are more terms a p p l i -  
cab le  t o  t h e  va r ious  a s p e c t s  of your center  than t h e r e  i s  space provided, p l ease  
use  a d d i t i o n a l  s h e e t s  incorpora t ing  the  same format. I f  poss ib l e ,  p l ease  send a 
ca t a logue  when you r e t u r n  the  form. 

ARAC FORM 453 (page 1 of 2) 
(10-63) 
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I 
I 
I 
1 
1 
I 
I 

I 
I 
I 
I 
I 

MAIN DESCRIPTORS 
and 

RELATED TERMS 

VALVE SEALING 

seals 

O-rings 

stuffinn box 

stem and seat seal 

gaskets, lubricants 

pressure sealing 
and leakage 

elastromeric seals 

metal-to-metal seals 

NOTE: IN THIS EXAMPLE 
TOR, 
DESCRIPTORS OR 
SEALING 

In the space below answer the following questions 
for each term. 
by the questions should also be included. 

Any pertinent data not covered 

To what use do you put this? 
What related subjects do you wish explored? 
What problems are associated with this? 

Leakage in valves and other fluid 
controls is a common problem, We are 
interested in seal materials such as 
teflon, stainless clad asbestos, teflon 
asbestos rings, and graphitized asbestos 
rings 

We are also interested in clamping 
devices and fluid control devices for 
elimination of nas and liquid leakage, 
The pressure range of applications runs 
from 15 psi to several thousand psi, 

High temperature and pressure 
operating ranges accentuate leakage pro- 
blems, We are also interested in infor- 
mation as related to cryogenic conditions. 

"VALVE SEALING" is ONLY ONE MAIN DESCRIP- 
INTEREST CENTER MIGHT HAVE 8 TO 10 MAIN 
O R E ,  EACH MAGNIFIED SIMILAR TO VALVE 

Continue in this manner using a l l  applicable descriptors and terms. 

ARAC FORM 453 (page 2 of 2) 
(10-63) 
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana Univers i ty  Foundation 
Bloomington Indiana  

SECTION 4 - INDUSTRIAL APPLICATIBNS (NASA PLASH SHEET) SERVICE 

NASA INNOVATIONS 

NASA F lash  Sheets  are r e p o r t s  of product  and process  innovat ions made 
by s c i e n t i s t s  and engineers  employed a t  NASA Regional Centers ,  such as  the  
George C. Marshall  Space F l i g h t  Center a t  Hun t sv i l l e ,  Alabama, o r  by sci-  
ent is ts  and engineers  a t  NASA prime con t r ac to r s .  The l a w  r e q u i r e s  NASA 
prime c o n t r a c t o r s  t o  d ivulge  innovat ions occurr ing  i n  the  execut ion  of 
c o n t r a c t s  

Innovat ions a r e  def ined as, "A means of accomplishing a work objec-  
t i v e  e i t h e r  more e f f e c t i v e l y  than before ,  o r  f o r  t he  f i r s t  t i m e .  The 
t e r m  inc ludes  t h e  development, invent ion,  d i scovery ,  modi f ica t ion  o r  new 
use  of a device ,  process ,  ma te r i a l ,  system, o r  technique." 

NASA PROCESSING OF FLASH SHEETS 

Regional Centers .  F lash  Sheets a r e  w r i t t e n  up on a s p e c i a l  form by 
a Technology U t i l i z a t i o n  Of f i ce  a t  each of t he  r eg iona l  c e n t e r s  of NASA. 
Each o f f i c e  employs a ch ie f  and sen io r  engineers  of va r ious  types.  Thus, 
a t o t a l  i n  excess of 50 NASA techn ica l  people are serv ing  ARAC v i a  F la sh  
Sheets.  Some of t he  innovat ions repor ted  a r e  covered by p a t e n t s  o r  p a t e n t s  
pending , o t h e r s  n o t  . 

NASA Headquarters.  The Flash Sheets  a r e  sen t  by the  r eg iona l  c e n t e r s  
t o  the  Technology U t i l i z a t i o n  O f f i c e  of NASA i n  Washington where they are 
c l ea red  f o r  c l a s s i f i e d  ( s e c r e t )  material and t h e  pa t en t  s i t u a t i o n  checked 
out .  Only non-c l a s s i f i ed  F la sh  Sheets  a te  a v a i l a b l e  t o  ARAC and i t s  mem- 
be r  companies. 

ARAC PROCESSING OF FLASH SHEETS 

Abst rac ts .  A s  ARAC rece ives  NASA Flash  Sheets ,  they are abs t r ac t ed  
by ARAC s t a f f  engineers  wi th  the a s s i s t a n c e  of Univers i ty  sc ience  f a c u l t y  
members. Based on t h e  p re sen t  flow of F la sh  Sheets  from NASA Headquarters 
t o  ARAC, - a l l  a b s t r a c t s  w i l l  be sen t  t o  
cen te r s .  U n t i l  f u r t h e r  n o t i c e ,  no a t t e m p t  w i l l  be made t o  s e l e c t i v e l y  
d isseminate  a b s t r a c t s .  Dissemination of a b s t r a c t s  w i l l  be t o  member f i rms  

member companies' i n t e r e s t  

i n  accordance w i t h  t h e  mail ing procedure p re sc r ibed  by each member company. 
A sample F la sh  Sheet Abs t rac t ,  ARAC FORM 100, i s  appended. Note t h a t  t he  
lower de tachable  po r t ion  i s  designed f o r  convenience i n  r eques t ing  f u l l  
F l a sh  Sheet information. 

F u l l  F lash  Sheet Information. ARAC w i l l  send f u l l  information on a 
p a r t i c u l a r  F l a sh  Sheet t o  the member f i r m  upon reques t .  Requests f o r  f u l l  
F l a s h  Sheet information should be based on s e r i o u s  i n t e r e s t  on t h e  p a r t  of 
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. 
t he  reques t ing  company. Reproduction load precludes f i l l i n g  r e q u e s t s  
based s o l e l y  up02 t echn ica l  c u r i o s i t y ;  i n t e r e s t  i n  apply ing  t h e  innovat ion 
i s  a p r e r e q u i s i t e .  

Library Search--Flash Sheets. ARAC w i l l  run i n  the  ARAC Library  an 
author  search  and, where appropr ia te ,  a sub jec t  search  on F la sh  Sheets  on 
which f u l l  information i s  requested.  Copies of r e l e v a n t  documents d i s -  
c losed  by these  searches  w i l l  be s e n t  as p a r t  of the  f u l l  F l a sh  Sheet 
information e 

Source Information. A compaiy i n t e r e s t  cen ter ,  a f t e r  review of f u l l  
information on a p a r t i c u l a r  Flash Sheet ,  should proceed as fo l lows  i f  
f u r t h e r  information i s  needed t o  dec ide  upon i n i t i a t i o n  of a development 
p r o j e c t  o r  a c t i o n  aimed a t  product o r  process  improvement u t i l i z i n g  the  
F la sh  Sheet innovation: The i n t e r e s t  c e n t e r  should r eques t  t h e  company 
coord ina tor  of ARAC ope ra t ions  t o  a r range  f o r  ARAC t o  o b t a i n  a d d i t i o n a l  
information from the  F la sh  Sheet source.  
send t o  ARAC the  "REQUEST FOR SUFPLEMEPUTARY FLASH SHEET INFORMATION," 
ARAC FORM 101, copy appended. Accompanying the  form should be a l i s t  
of s p e c i f i c  t echn ica l  ques t ions  which w i l l  i d e n t i f y  the  type of informa- 
t i o n  and answers requi red  beyond those provided i n  the  F la sh  Sheet. Th i s  
l i s t  i s  requi red  t o  guide NASA i n  i t s  sea rch  f o r  r e l e v a n t  supplementary 
information a t  t he  F l a s h  Sheet soi.1rc.e. 

The company coord ina tor  w i l l  

SPECIAL FLASH SHEET SERVICES 

Flash  Sheet Panel Discussions,  From t i m e  t o  t i m e ,  c o l l e c t i o n s  of 
F la sh  Sheets  on p a r t i c u l a r  sub jec t s  of genera l  i n t e r e s t  t o  a number of 
member companies may warrant  the use  of a panel d i scuss ion  a t  ARAC. These 
panel  d i scuss ions  may cen te r  on the  needs of a s i n g l e  company o r  may in -  
volve p a r t i c i p a n t s  from seve ra l  i n t e r e s t e d  member companies. Se lec ted  
ARAC s t a f f  members and f a c u l t y  members from Indiana and o t h e r  u n i v e r s i t i e s ,  
and o t h e r  recognized a u t h o r i t i e s  on the  sub jec t  may be involved i n  the  
va r ious  d iscuss ions .  These panel d i scuss ions  may be i n i t i a t e d  a t  the  
r eques t  of a s i n g l e  company, severa l  companies, o r  ARAC, 

SUMMARY 

The above procedures involving NASA F lash  Sheets  are summarized i n  
t h e  fol lowing diagram. Correspondence on t h i s  ARAC s e r v i c e  should be 
d i r e c t e d  t o  t h e  Assoc ia te  Di rec tor  f o r  Operat ions,  Aerospace Research 
Appl ica t ions  Center ,  Ind iana  Univers i ty  Foundation, Bloomington, Indiana.  
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DISSEMINATION OF FLASH SHEET INFORMATION 
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NASA REGIONAL CENTERS 
I 

I NASA Prime C o n t r a c t o r s  I 

1 ( I n d u s t r i a l  A p p l i c a t i o n s )  I 
1 

FLASH SHEETS (Product  Process  I n n o v a t i o n s )  

I 
NASA HEADQUARTERS 

Washington 

I 

ARAC I 
I 

Author and S u b j e c t  I 

- 
L i b r a r y  Search  by 

I 

COMPANY REQUEST FOR FULL TECHNICAL 
INFORMATION ON ARAC ABSTRACTS* 

ARAC SENDS COMPLETE FLASH SHEET 
INFORMATION TO COMPANY INTEEST CENTER 

f 
ARAC FORM 101 

COMPANY REQUEST TO ARAC FOR SUPPLEMENTARY 
FLASH SHEET INFORMATION (SPECIFIC LIST 

OF QUESTIONS TO BE ANSWERED) 
T 

ARAC COMMUNICATES W/NASA HEADQUARTERS 

PROVISION OF SUPPLEMENTARY INFORMATION 
TO MEMBER COMPANY 

I I I 

* I n t e n t i o n  t o  apply  t h e  innovat ion  i s  a p r e r e q u i s i t e  f o r  p r o c e s s i n g  r e q u e s t s  
beyond t h i s  p o i n t .  
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7- FLASH SHEET NO, 

AEROSPACE RESEARCH APPLICATIONS CENTER 
INDIANA UNIVERSITY FOUNDATION 

BLOOMINGTON, INDIANA 

ABSTRACT NO, 
F SA- 6 3 - 01 1 9 

- 
91 201 63 

TITLE: METHOD OF MAKING THIN-WALL METAL CASTINGS 

A method of centrifugally casting thin-wall metal objects has been 
developed which is less time-consuming and less expensive than existing 
methods. Essentially the process consists of thennoforming a sheet of 
plastic over a mandrel of the required shape; investing the resulting plas- 
tic shape with a ceramic slurry; oven-firing the plastic and slurry (con- 
suming the plastic in the process); and, using this ceramic mold with 
cavity the shape of the plastic, centrifugally casting thin metal shapes. 

The process should have a wide range of application including the 
making of models and components used in research, medical research when 
non-corrosive metals are necessary, electronic components, parts made of 
precious metals, proto-type models, etc. 

TO: Associate Director for Operations DATE 
Aerospace Research Applications Center 
Indiana University Foqndation 
Bloomington, Indiana 

We are seriously interested in Flash Sheet No. 
Abstract No. . Please send a copy (original in 
full or, if not available in this form, provide a full analysis by ARAC of the 

¶ 

Flash Sheet). 

(Please note: 
curiosity; intention to apply the innovation is a prerequisite.) 

Reproduction load precludes filling requests based solely upon 

SIGNED ADDRESS 

TITLE 

FIRM 

ARAC FORM 100 
(20-63) 

4-  IV 
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AEROSPACE RESEARCH APPLICATIONS CENTER 

Indiana  Universi ty  Foundation 
Bloomington Indiana  

REQUEST FOR SUPPLEMENTARY FLASH SHEET INFORMATION 

CONFIDENTIAL 

DATE 

TO: Assoc ia te  D i rec to r  f o r  Operations 
Aerospace Research Appl ica t ions  Center 
Indiana  Univers i ty  Foundation 
Bloomington Indiana  

Dear S i r :  

P lease  make appropr i a t e  arrangements t o  o b t a i n  f o r  u s  a d d i t i o n a l  
information beyond t h a t  contained in  F lash  Sheet No. > 

Subjec t  

The a d d i t i o n a l  information i n  which we are i n t e r e s t e d  i s  ind ica ted  
by t h e  ques t ions  shown on the  a t tached  shee t .  Our i n t e r e s t  i n  t h i s  F l a sh  
Sheet  can be served b e s t  by our acqui r ing  t h i s  a d d i t i o n a l  in format ion  by 
( d a t e )  a t  t h e  la tes t .  

We c e r t i f y  t h a t  our  i n t e r e s t  in  having t h i s  a d d i t i o n a l  information 
i s  r e l e v a n t  t o  t h e  f i n a l  s t age  of determining whether o r  no t  w e  should 
proceed wi th  a development p r o j e c t  involving innovat ion(s )  contained i n  
t h e  above-mentioned F la sh  Sheet. 

SIGNED 

TITLE 

FIRM 

ADDRESS 

- NOTE: THIS REQUEST MUST BE ACCOMPANIED BY A LIST OF SPECIFIC TECHNICAL 
QUESTIONS THAT REFLECT YOUR NEEDS FOR SUPPLEMENTARY INFORMATION. 

ARAC FORM 101 
(10-63) 
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SECTION 5 - ENGINEERING INFORMATION SERVICE ON CURRENT PROBLEMS 

Member companies w i l l  have cu r ren t  engineer ing  problems t h a t  ARAC may 
he lp  so lve  through i t s  knowledge of c u r r e n t  unreported t echn ica l  develop- 
ments a t  t h e  v a r i o u s  r eg iona l  cen te r s  of NASA. Most of t hese  problems 
w i l l  be concerned wi th  c u r r e n t  products ,  p rocesses ,  and materials. To 
he lp  so lve  these  problems, ARAC provides a rapid-response search  se rv ice .  
Th i s  s e r v i c e  i s  cha rac t e r i zed  by speed of opera t ion .  

S t a f f  engineers  of ARAC spend time a t  NASA reg iona l  c e n t e r s  f o r  the  
Likewise, purpose of g e t t i n g  acquainted wi th  c u r r e n t  r e sea rch  p r o j e c t s .  

ARAC s t a f f  engineers  w i l l ,  upon i n v i t a t i o n ,  v i s i t  member companies t o  
l e a r n  c u r r e n t  t echn ica l  problems. Out of such v i s i t s  may come a match- 
ing  of c u r r e n t  unpublished NASA research  f ind ings  t o  c u r r e n t  company 
t echn ica l  problems. 

A s  an example of t h i s  s e r v i c e ,  ARAC s t a f f  engineers  learned i n  a 
v i s i t  t o  one NASA reg iona l  c e n t e r  t h a t  i t s  engineers  were i n  the  l a t e  
s t a g e  of research  i n  l e a k  d e t e c t i o n  techniques.  Obviously t h i s  sub jec t  
i s  of g r e a t  importance i n  design,  bu i ld ing ,  t e s t i n g ,  and opera t ion  of 
space veh ic l e s .  A member company had similar problems i n  connection w i t h  
product ion,  t e s t i n g ,  and ope ra t ion  of products  involv ing  a vacuum o r  
i n e r t  gas  atmosphere. So lu t ions  t o  some of t he  company problems were 
found i n  the  c u r r e n t  NASA resea rch  a c t i v i t i e s  on l e a k  de tec t ion .  

When a "match" of c u r r e n t  NASA resea rch  o r  engineer ing  f ind ings  
and member company c u r r e n t  problems i s  achieved, ARAC s t a f f  engineers  
w i l l  a i d  t h e  member company i n  formulat ing s p e c i f i c  t echn ica l  ques t ions  
about  t h e i r  problems, then t ransmi t  t he  ques t ions  t o  t h e  appropr i a t e  
person i n  NASA. Quest ions of a broad na tu re ,  o r  genera l  ques t ions ,  can- 
n o t  be handled i n  t h i s  s e rv i ce .  The reason f o r  t h i s  i s  obvious. For 
in s t ance ,  i f  a ques t ion  on l e a k  d e t e c t i o n  were framed as, "We want t o  
know a l l  about l e a k  de tec t ion , "  ARAC could only r e p l y  t h a t  the  inqui ry  
can be answered when a NASA S t a t e  of t he  A r t  Report on t h i s  sub jec t  i s  
pub1 ished.  

Member companies may t r ansmi t  c u r r e n t  t e c h n i c a l  problems by phone 
o r  i n  w r i t i n g  t o  t h e  A M C  Di rec to r  of Operations.  I n  such cases ,  t he  
problem should be made s p e c i f i c ,  with enough background and r e l a t e d  
information provided t o  in su re  proper i n t e r p r e t a t i o n  by ARAC personnel.  

It i s  obvious t h a t  p r a c t i c a l  procedures f o r  d i sseminat ing  NASA i n f o r -  
mation t o  companies on a n a t i o n a l  basis cannot inc lude  many s e r v i c e s  i n  
which d i r e c t  con tac t  w i t h  ind iv idua l  NASA s c i e n t i s t s  and engineers  i s  
involved,  as t h i s  would i n t e r f e r e  se r ious ly  w i t h  NASA's main o b j e c t i v e s  
i n  t h e  exp lo ra t ion  of space. Accordingly, t h i s  service on c u r r e n t  engi -  
nee r ing  problems, which o f t e n  does involve d i r e c t  con tac t  w i th  NASA 
s c i e n t i s t s  and engineers ,  should be u t i l i z e d  by member companies wi th  
d i s c r e t i o n .  
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For in s t ance ,  t h i s  service should not  be used t o  d i s p l a c e  o t h e r  means 
by which companies normally so lve  t h e i r  cu r ren t  engineer ing  problems. 
Rather ,  i t  should be used only when these  o the r  means are  exhausted. I n  
p a r t i c u l a r ,  i t  should n o t  be used in  l i e u  of normal company func t ions .  
For in s t ance ,  t h i s  s e r v i c e  cannot be used i n  l i e u  of normal company pur- 
chasing a c t i v i t y  t o  t r a c k  down supp l i e r s  of materials,  un le s s  such materials 
a r e  uniquely r e l a t e d  t o  a product  o r  process  development p r o j e c t  i n i t i a t e d  
by NASA and no t  gene ra l ly  ava i l ab le .  
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SECTION 6 - SCIENCE PROGRAMS 

Univers i ty  s c i e n t i s t s  p a r t i c i p a t e  i n  ARAC ope ra t ions  i n  two c l a s s e s  
of a c t i v i t y :  cont inuing s e r v i c e s  to  member companies, and s p e c i a l  s e r v i c e s  
t o  member companies. 

CONTINUING SERVICES TO MEMBER COMPANIES 

1. Consul ta t ion  Service t o  ARAC Full-Time S t a f f .  Univers i ty  sc ien-  
t i s t s  provide c o n s u l t a t i o n  t o  ARAC f u l l - t i m e  s t a f f  personnel  i n  t h e i r  
p rovis ion  of s e r v i c e s  t o  member companies as descr ibed  i n  o t h e r  s e c t i o n s  
of t h i s  manual. 

2. Panel Discussions.  The ARAC s t a f f  has  i d e n t i f i e d  c e r t a i n  major 
i n t e r e s t  areas of member companies. When appropr i a t e ,  a panel d i scuss ion  
of s p e c i f i c  major problems in  these areas w i l l  be  i n i t i a t e d  w i t h  r ep re -  
s e n t a t i v e s  of member companies and Univers i ty  s c i e n t i s t s .  This  has  been 
done f o r  t he  member companies i n  t h e  petroleum indus t ry .  

3. Weekly B u l l e t i n  of Univers i ty  S c i e n t i f i c  Events,  Representa t ives  
of member companies are s t rong ly  urged t o  a t t e n d  the  events  of appropr i a t e  
t o p i c s  which a r e  l i s t e d  on a weekly b u l l e t i n  of seminars,  conferences,  
d i scuss ions ,  and l e c t u r e s  s e n t  t o  member companies. 

While the  information discussed i n  these  programs may be of g r e a t  
va lue  t o  r e p r e s e n t a t i v e s  of member companies, another  b e n e f i t  which may 
be of equal  va lue  w i l l  be the informal d i scuss ion  a f t e r  the  program and 
the  oppor tuni ty  t o  meet and d iscourse  wi th  Un ive r s i ty  s c i e n t i s t s .  

Names and addresses  of company r e p r e s e n t a t i v e s  who d e s i r e  t hese  
n o t i c e s  on a cont inuing b a s i s  should be s e n t  t o  the  ARAC Assoc ia te  Di rec tor  
f o r  Science.  

4. S i g n i f i c a n t  Univers i ty  S c i e n t i f i c  Pub l i ca t ions .  Pub l i ca t ions  
d e s c r i b i n g  Univers i ty  s c i e n t i f i c  programs and f a c i l i t i e s  are mailed t o  
member companies from t i m e  t o  time, These p u b l i c a t i o n s  desc r ibe  major 
r e s e a r c h  i n t e r e s t s  and f a c i l i t i e s  of t h e  Univers i ty ,  and some l i s t  the  
f a c u l t y  involved and t h e i r  backgrounds. 
e r a t u r e  which should be developed w i l l  be most welcome. 

Suggest ions f o r  a d d i t i o n a l  lit- 

5. Research Reports.  The I. U. Foundation i s s u e s  r e g u l a r  r e p o r t s  
of r e s e a r c h  g r a n t s  and p r o j e c t s  under way and those which have j u s t  been 
granted t o  t h e  Univers i ty .  These a r e  remarkably s p e c i f i c  i n d i c a t i o n s  of 
Un ive r s i ty  r e sea rch  i n t e r e s t s ,  f a c u l t y  involved, and the  t r ends  of r e sea rch  
i n  c e r t a i n  broad s c i e n t i f i c  a r eas .  The r e p o r t s  c o n s t i t u t e  a va luab le  
source of i deas  f o r  i n d u s t r i a l  work as we l l  as names of ou ts tanding  s c i -  
e n t i s t s  who are i n t e r e s t e d  i n  s p e c i f i c  p r o j e c t s .  These are s e n t  r e g u l a r l y  
wi thout  r eques t  t o  each member company. 
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I n  most ca ses  the  s p e c i a l  s e rv i ces  provided t o  ARAC member companies 
by Univers i ty  s c i e n t i s t s  r e q u i r e  spec ia l  f i n a n c i a l  arrangements ( a s  
opposed t o  the  cont inuing s e r v i c e s  descr ibed above, which do  n o t ) .  

These s p e c i a l  s e r v i c e s  a r e  an e x c e l l e n t  source of f r e s h  new ideas  f o r  
the  r e sea rch  and development a c t i v i t y  of a company. Univers i ty  s c i e n t i s t s ,  
w i th  t h e i r  up-to-date  information and broad experience,  may very w e l l  
supply a spark which the  company's personnel may f ind  va luable  i n  t h e i r  
work. 

The v a r i o u s  s p e c i a l  services a re  descr ibed  below. Arrangements f o r  
t hese  s e r v i c e s  must i n  a l l  ca ses  be made through the ARAC Associa te  
D i rec to r  f o r  Science before  contac t  i s  made wi th  ind iv idua l  f a c u l t y  
s c i e n t i s t s .  

1. Consul ta t ion  Service.  The Univers i ty  sc ience  f a c u l t i e s  inc lude  
i n t e r n a t i o n a l l y  known a u t h o r i t i e s  i n  .various f i e l d s  which are descr ibed  
i n  the  p u b l i c a t i o n s  noted above. Many of these  s c i e n t i s t s  may be engaged 
as  c o n s u l t a n t s  by member companies. Consul ta t ion  s e r v i c e  may be arranged 
f o r  one o r  two days,  o r  on a r egu la r  cont inuing  bas i s .  

Usual ly  t h i s  c o n s u l t a t i o n  se rv ice  involves  a v i s i t  t o  t h e  company 
s i t e ,  bu t  sometimes company r e p r e s e n t a t i v e s  may wish t o  confer  w i t h  a 
s c i e n t i s t  on the  campus. In  any case,  i f  an apprec iab le  p a r t  of a day 
i s  involved or  s u b j e c t  p repa ra t ion  by t h e  s c i e n t i s t  i s  necessary  f o r  
the  v i s i t ,  then s p e c i f i c  f i n a n c i a l  arrangements wi th  the s c i e n t i s t  should 
be made through the  Assoc ia te  Di rec tor  f o r  Science. 

Consul ta t ion  has  o f t e n  been found the  most p r o f i t a b l e  r e l a t i o n s h i p  
which a company may have wi th  a Univers i ty  s c i e n t i s t .  
d i f f e r e n t  backgrounds and approach t o  problems a r e  o f t e n  q u i t e  s t imu la t -  
ing t o  an i n d u s t r i a l  Research and Development s t a f f ,  f o r  f r e s h  i n s i g h t s  
o f t e n  are generated.  

The s c i e n t i s t s '  

2. Panel Discussions.  When a group i s  convened t o  d i s c u s s  a spe- 
c i f i c  r e sea rch  t o p i c ,  t h e  d iscuss ion  which r e s u l t s  o f t e n  sparks  new 
ideas  and r e v e a l s  new information on old problems which i s  u s e f u l  t o  
a l l  d i scussan t s .  Bringing toge ther  Univers i ty  s c i e n t i s t s  and company 
personnel  who are knowledgeable about a s p e c i f i c  t o p i c  may be done w i t h i n  
a member company. This  i s  r e a l l y  a type of consu l t a t ion .  The member 
company may p r e f e r  t h e  panel t o  be 

3. J o i n t  Research Proposals .  
r e s e a r c h  p r o j e c t s  i s  the  f a c t  t h a t  
and a u n i v e r s i t y .  One complements 
The Assoc ia te  D i rec to r  f o r  Science 
such proposals .  

convened here  on the  campus. 

One of the  f e a t u r e s  of many NASA 
they are j o i n t  ven tu res  of a company. 
t he  o t h e r  i n  resources  and f a c i l i t i e s .  
w i l l  ass is t  i n  t h e  p repa ra t ion  of 

4. Fellowships.  There a r e  many advantages t o  both the  Un ive r s i ty  
and a company i n  the  awarding of fe l lowships .  To the  company, t h i s  may 
be t h e  oppor tuni ty  t o  i d e n t i f y  outs tanding  graduate  s t u d e n t s  who may be 
p o t e n t i a l  employees. Also,  t he  research  performed by t h e  r e c i p i e n t  may 
be va luab le  f o r  t h e  company. This  i s  an important means of a s s i s t i n g  
educa t ion ,  and i n  so doing, a p o t e n t i a l  immediate b e n e f i t  f o r  t he  g ran t ing  
company e 
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5, Research Grants  by a Company t o  the  Univers i ty .  Company i n t e r e s t s  
o f t e n  d i c t a t e  f u r t h e r  r e sea rch  i n  an area f o r  which it l a c k s  f a c i l i t i e s  
o r  s t a f f  w i t h  appropr i a t e  background, o r  f o r  which t h e  l eng th  of t i m e  
involved i s  too  g r e a t  f o r  normal company opera t ions .  These are o f t e n  the  
type of r e sea rch  p r o j e c t s  i n  which a Univers i ty  s c i e n t i s t  may be i n t e r -  
e s t ed .  Contact t he  Assoc ia te  Di rec tor  f o r  Science f o r  d e t a i l s  of f a c u l t y  
i n t e r e s t  a r e  as 

6, Endowed Professorsh ips .  While a t  f i r s t  glance t h i s  appears  t o  
be of s o l e  b e n e f i t  t o  the  Universi ty:  t h e r e  are real  o p p o r t u n i t i e s  f o r  a 
company i n  s e t t i n g  up t h i s  s o r t  of arratzgment ,  I f  t h e  c h a r a c t e r i s t i c s  
of t h e  r e c i p i e n t  are appropr i a t e ly  drawn, t he  holder  of t h i s  t i t l e  may 
be performing r e sea rch  work of d i r e c t  and i n d i r e c t  b e n e f i t  t o  t he  company. 
Also, he w i l l  probably be a v a i l a b l e  f o r  par t - t ime work i n  t h e  company. 
H i s  r o l e  i n  the  educa t ion  of graduate s tuden t s  w i l l ,  i n  e f f e c t ,  produce 
a team of r e s e a r c h e r s  working on common problems. 

Another v a r i a t i o n  of t h i s  idea i s  the  employment by the  Un ive r s i ty  
of a company employee who by h i s  competence and background complements 
t he  Univers i ty  f a c u l t y  as a col league,  He may be pu t  on a par t - t ime o r  
f u l l - t i m e  f a c u l t y  b a s i s  i n  t h e  Univers i ty ,  but  a s u b s t a n t i a l  f r a c t i o n  of 
h i s  s a l a r y  i s  sus ta ined  by t h e  company, One exsmple i s  the  employiiient 
of an e l e c t r o n i c s  engineer ,  paid by a company, i n  a l o c a l  medical school 
because h i s  i n t e r e s t s  were i n  t h e  medical f i e l d .  Such people serve  a l s o  
t o  keep i n  c l o s e  touch wi th  b r i g h t  r e s e a r c h e r s  coming through the  graduate  
program 

7 .  Shor t  Courses f o r  Company Personnel.  There are many r e sea rch  
areas which are so new t h a t  s h o r t  courses  f o r  company personnel w i l l  - . .  

prove va luable .  An example i s  a shor t  course on s t a t i s t i c a l  methods f o r  
b i o l o g i c a l  r e sea rche r s .  I f  t hese  a r e  s u b s t a n t i a l  enough, Univers i ty  
c r e d i t  arrangements may be made, 

8. Assis , tance i n  Research Proposal Prepara t ion .  The t a s k  of w r i t -  
ing proposa ls  t o  government agencies  f o r  r e sea rch  g r a n t s  t o  a company 
i s  a time-consuming and d e l i c a t e  art.  One of t h e  comments made by a 
government r e p r e s e n t a t i v e  i s  t h a t ,  on t h e  average,  such proposa ls  from 
midwestern companies are poorly drawn, The Assoc ia te  D i rec to r  f o r  Science 
and o t h e r  s t a f f  members who a r e  experienced i n  t h i s  work are a v a i l a b l e  
f o r  a s s i s t a n c e .  

9. Undergraduate Scholarships .  Undergraduates i n  the  sc ience  
departments  are encouraged e a r l y  i n  t h e i r  careers t o  become involved i n  
research .  F inanc ia l  support  i s  of g r e a t  b e n e f i t  i n  t he  encouragement 
of b r i g h t  young r e s e a r c h e r s  as  scholarsh ip  money i s  i n  s h o r t  supply. 
Rec ip i en t s  may be c h i l d r e n  of member company employees. These under- 
g radua te s  are a l s o  p o t e n t i a l  summer employees of s i g n i f i c a n t  va lue  t o  
c omp an  ie  s 

SCIENCE ADVISORY COMMITTEE 

The Science Advisory Committee under the  Chairmanship of Dean Lynne L. 
Merrit t ,  p rovides  a cont inuing  source of support  f o r  t he  program of ARAC. 
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6-IV 

Because of h i s  work as Assoc ia te  Dean of F a c u l t i e s ,  D r .  Merritt i s  i n t i -  
mately acquainted wi th  t h e  many research  a c t i v i t i e s  c a r r i e d  on by Un ive r s i ty  
f a c u l t y  members; and because of h i s  p ro fes s iona l  s t a t u s  as a chemist ,  he 
has  an even c l o s e r  knowledge of developments i n  t h i s  and r e l a t e d  f i e l d s .  
The members of h i s  committee supplement h i s  f i e l d s  of knowledge and i n t e r e s t .  

The Science Advisory Committee ass is ts  ARAC i n  t he  development of 
po l i cy ,  recommends l i n e s  of development f o r  programs and assists i n  i d e n t i f y -  
ing and i n t e r e s t i n g  f a c u l t y  members and graduate  s tuden t s  who may be h e l p f u l  
i n  connect ion wi th  the  programs of ARAC. 

The Science Advisory Committee a l s o  a i d s  i n  e s t a b l i s h i n g  panel  d i scus -  
s i o n s  around t o p i c s  of c u r r e n t  i n t e r e s t  i n  t he  r e sea rch  a p p l i c a t i o n s  f i e l d .  
D e t a i l s  of  t hese  panel d i scuss ions  are explained i n  Sec t ion  8, EXPERIMENTAL 
PROGRAMS. 
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SECTION 7 - MANAGEMENT PROGRAMS 

ADVISORY COMMITTEE ON LONG RANGE MANAGERIAL PLANNING 

Long Range Managerial Planning is proving to be one of the more diffi- 
cult problem areas for top managers at the present time, if the experience 
of ARAC member companies is indicative of general conditions. To assist 
in the development of appropriate efforts by the Center in this field, an 
Advisory Committee on Long Range Managerial Planning has been established 
under the chairmanship of John F. Mee, Mead Johnson Professor of Management. 

This committee assists in the development of long range economic pro- 
jections on national and regional bases as well as industry by industry 
projections. The committee also stimulates the development of appropriate 
seminars and other instructional arrangenents to aid top and middle managers 
in keeping apprised of the more recent developments in long range managerial 
planning. 

The committee takes a special interest in the interrelationships 
between long range managerial planning and R & D Management and Technology 
Utilization. 
tion of the Center since experience to date indicates that effective tech- 
nology utilization depends on effective R & D management practice, and this 
in turn depends on the best possible efforts in the long range managerial 
planning field. 

This aspect of the committee's work is vital to the opera- 

REPORTING NASA DEVELOPMENTS IN MANAGERIAL TECHNIQUES 

Under the direction of the Associate Director for Development, 
faculty members of the Graduate School of Business review new managerial 
techniques and processes developed as a result of NASA's operations and 
where considered applicable report these to member companies. 

QUARTERLY MEETINGS 

Quarterly meetings of top management personnel of the member companies 
are held in part to review ARAC operating experiences, and in part to con- 
sider new managerial developments. 

CURRENT MANAGEMENT PROBLEMS SERVICE 

Member companies are invited to make requests in writing or by tele- 
phone to the Associate Director for Development for assistance on specific 
managerial problems. He will forward printed materials if they are 
directly available or where required, visit member company offices. 

The following procedure is recommended: 

1. Representatives of member companies should write or call the 
Associate Director for Development relative to requests for information 
on managerial and related problems. 
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f o r  Development w i l l  provide information 
o r  by forwarding p r i n t e d  m a t e r i a l s  o r  
repor t s .  

3. Upon reques t  and wi th  appropr ia te  l ead  t i m e ,  t he  Associate  D i rec to r  
f o r  Development and/or members of h i s  s t a f f ,  w i l l  v i s i t  member company 
o f f i c e s  t o  d i s c u s s  t h e i r  managerial and r e l a t e d  problems. 

MANAGEMENT PANELS, SEMINARS, AND WORKSHOPS 

ARAC w i l l  a r range  f o r  panel  d i scuss ions ,  seminars,  and workshops on 
s e l e c t e d  s u b j e c t s  of i n t e r e s t  t o  management. Spec ia l ized  personnel w i l l  
be provided by ARAC f o r  t hese  a c t i v i t i e s .  
e s t e d  i n  PERT s e n t  r e p r e s e n t a t i v e s  t o  a workshop on t h i s  sub jec t .  Exper t s  
i n  the  sub jec t  of a d a y ' s  program a r e  obtained from the  f a c u l t y  of t he  
Graduate School of Business,  o the r  u n i v e r s i t i e s ,  and indus t ry  as requi red .  

For in s t ance ,  companies i n t e r -  

This  s e r v i c e  may be i n i t i a t e d  a t  t h e  r eques t  of one o r  more member 
companies o r  a t  the  sugges t ion  of ARAC. The t o p i c s  of t hese  pane ls  and 
seminars may c u t  a c r o s s  the  e n t i r e  f i e l d  of management i n t e r e s t - - t o p  
management, func t iona l  management (marketing, f inance ,  product ion,  account- 
ing ,  etc.), management t r a i n i n g  and development, personnel  p r a c t i c e s ,  etc.  

When more ex tens ive  managerial  consu l t ing  s e r v i c e s  are r equ i r ed ,  the  
Assoc ia te  D i rec to r  f o r  Development w i l l  assist  companies i n  i d e n t i f y i n g  
c o n s u l t a n t s  who may meet t h e i r  requirements ,  b u t  i nd iv idua l  consu l t ing  
arrangements should then be worked out  between company r e p r e s e n t a t i v e s  
and t h e  consu l t an t s  involved. 

MANAGEMENT PUBLICATIONS 

ARAC member companies w i l l  r egu la r ly  receive wi thout  r eques t  pub l i -  
c a t i o n s  of the  Graduate School of Business such as Business Horizons, 
The Indiana  Business Review,  and p e r t i n e n t  p u b l i c a t i o n s ,  inc luding  
r e sea rch  r e p o r t s  of t he  Bureau of Business Research, on managerial  sub- 
jects. 
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SECTION 8 - EXPERIMENTAL PROGRAMS 

I n  keeping wi th  t h e  na tu re  of the  NASA c o n t r a c t  w i t h  ARAC, exper i -  
mental  programs are undertaken t o  develop new and improved methods of 
d i sseminat ing  NASA technology t o  member f i rms.  Sec t ions  1 through 7 of 
t h i s  manual exp la in  e s t a b l i s h e d  serv ices .  This  s e c t i o n  exp la ins  exper i -  
mental  programs t h a t  are about  t o  be mounted. These programs break down 
i n t o  two c l a s s e s ,  improvements i n  cu r ren t  s e r v i c e s  and new s e r v i c e s  as 
fo l lows  : 

Improvements i n  Current Serv ices  

1. Telephone search  se rv ice  
2.  Providing a b s t r a c t s  of doctirilents 
3. Library  search  on Flash Sheets  

New Services  

1. Broadening ARAC' s technology sources  
2. 
3. ARAC I n d u s t r i a l  Appl ica t ions  Serv ice  

Long Range Managerial Planning Serv ice  

IMPROVEMENTS I N  CURRENT SERVICES 

Telephone Search Service.  ARAC has  inaugurated a r a p i d  l i b r a r y  
search  service f o r  t h e  convenience of member company personnel  having 
an  immediate need f o r  s ta te  of t h e  a r t  o r  o t h e r  l i t e r a t u r e  re ferences .  
This  s e r v i c e  i s  no t  t o  be confused wi th  the  ENGINEERING INFORMATION 
SERVICE ON CURRENT PROBLEMS, SECTION 5. The lat ter service i s  designed 
t o  provide member companies wi th  r e a d i l y  a v a i l a b l e  unpublished t echn ica l  
information. 
mation. Telephoned search  r eques t s  w i l l  be given p r i o r i t y  t reatment .  

The te lephone search  service involves  only publ i shed  i n f o r -  

When te lephoning a search  reques t  t o  U C ,  i t  i s  d e s i r a b l e  t h a t  the  
r eques to r  execute  ARAC FORM 451, REQUEST FOR ETROSPECTIVE SEARCH, before  
phoning. ARAC w i l l  e n t e r  t he  information on a copy of t h i s  form a t  i t s  
end. Th i s  procedure w i l l  improve communication and prec lude  misunder- 
s t and ings ,  wi th  p o s s i b l e  r e runs  of searches  and consequent delays.  

Providing Abs t r ac t s  of Documents. Present  arrangements r e q u i r e  the  
r e c i p i e n t  of an ARAC c i t a t i o n  r epor t  (b ib l iography)  r e s u l t i n g  from a 
r e t r o s p e c t i v e  search  (Sec t ion  2)  or a s e l e c t i v e  d isseminat ion  search  
(Sec t ion  3) t o  r e f e r  t o  the  indexes, STAR and IAA, t o  o b t a i n  a b s t r a c t s  
of t h e  t i t l e s  c i t e d  i n  t h e  ARAC repor t .  This  arrangement i s  e f f e c t i v e  
only t o  t h e  e x t e n t  t h a t  cop ie s  of STAR and I A A  are r e a d i l y  a v a i l a b l e  t o  
a l l  i n t e r e s t  c e n t e r s  working w i t h  ARAC. A s  ope ra t ions  expand t o  inc lude  
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more i n t e r e s t  cen te r s ,  t he  t a s k  of g e t t i n g  biweekly copies  of STAR and IAA 
ou t  t o  these  c e n t e r s  on t i m e  becomes inc reas ing ly  complex and expensive. 

Accordingly, ARAC w i l l  soon inauguarte  t h e  p r a c t i c e  of mai l ing  along 
wi th  the  c i t a t i o n  r e p o r t  copies  of t h e  a b s t r a c t s  of t i t l e s  c i t e d  i n  the 
r e p o r t .  This  improvement i n  ARAC Library services w i l l ,  i n  e f f e c t ,  com- 
p l e t e  t h e  search s e r v i c e  provided by ARAC. 

L ibrary  Search on Flash  Sheets. I n  the p a s t  ca lendar  q u a r t e r ,  ARAC 
experimented wi th  the  p r a c t i c e  of making a l i b r a r y  search  on NASA Flash  
Sheets  by au thor  and sub jec t .  Such a search  was made on those F la sh  
Sheets  on which member companies requested f u l l  information.  Resu l t s  
so f a r  d i c t a t e  t h a t  t he  experiment be continued, as s i g n i f i c a n t  NASA 
Technical  Reports,  Notes, and Memoranda have been d i sc losed  i n  a number 
of t hese  searches.  This  procedure i s  ind ica t ed  as a permanent one i n  
F la sh  Sheet ope ra t ions  as descr ibed i n  Sect ion 4 ,  but  i s  s u b j e c t  t o  d i s -  
continuance i f  f u r t h e r  experimentation d i s c l o s e s  marginal b e n e f i t s  from 
the  procedure. Comments from the  r e c i p i e n t s  of t hese  r e p o r t s  on the  
va lue  of t he  l i b r a r y  documents sent  wi th  f u l l  information on Flash  Sheets 
w i l l  be u s e f u l  i n  making t h i s  determinat ion.  

NEW SERVICES 

Broadening ARAC's  S c i e n t i f i c  Technical Information Sources. I n  order  
t o  magnify the  use fu lness  of t he  search s e r v i c e s  provided by ARAC, NASA 
technology w i l l  be augmented wi th  o t h e r  governmental and non-governmental 
sources  as arrangements are worked out  wi th  the  va r ious  agencies .  Nego- 
t i a t i o n s  are c u r r e n t l y  under way wi th  t h e  Defense Documentation Center ,  
U.S. Department of Defense, and the U.S. Atomic Energy Commission. I f  
t h e s e  two sources  can be added, they w i l l  r e s u l t  i n  ARAC covering approxi-  
mately 90 per  cen t  of governmental source information. 

Arrangements have been made whereby ARAC w i l l  extend i t s  searches  f o r  
member companies t o  inc lude  l i t e r a t u r e  i n  t h e  va r ious  spec ia l i zed  sc ience  
l i b r a r i e s  of Indiana  Univers i ty .  Planning i s  under way on the  a d d i t i o n  
of o t h e r  non-governmental sources.  

I f  and when appropr i a t e  arrangements are  made t o  add these  va r ious  
sources ,  ARAC w i l l  n o t i f y  member companies, providing appropr i a t e  pro- 
cedures  f o r  u t i l i z i n g  these  sources through ARAC. 

ARAC I n d u s t r i a l  Appl ica t ions  Reports.  ARAC w i l l  experiment w i th  
two a d d i t i o n a l  services under t h i s  name, one of which draws on NASA 
documents and the  o t h e r  on the  background and knowledge of Univers i ty  
scient  i s  t s . 

1. NASA Dpcuments. I n  the  r e g u l a r  course of search  
a c t i v i t i e s ,  ARAC engineers  occas iona l ly  t u r n  up t echn ica l  
r e p o r t s  t h a t  appear t o  have immediate and d i r e c t  a p p l i c a b i l -  
ity t o  member company R & D a c t i v i t i e s .  
Po r t ab le  E l e c t r o n i c  Moisture Detector  f o r  Reinforced P l a s t i c s  
i s  appended. 
pany i n t e r e s t  c e n t e r s  on a non-select ive b a s i s .  

An example on a 

These r e p o r t s  w i l l  be s e n t  t o  a l l  member com- 
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2. Faculty Science Reports. Under the direction of the 
Science Advisory Committee (see Section 6) appointed by the 
President of the University, groups of faculty scientists will 
convene from time to time to discuss likely industrial applica- 
tions of both old and new developments in their fields of 
knowledge. These discussions will be edited, augmented by 
relevant NASA documents resulting from a library search, and 
reported as ARAC Industrial Applications Reports, which will 
be disseminated to member companies on a non-selective basis. 

Economic Projections Task Force. The President of the University 
has appointed a task force to develop economic projections and industry 
studies to facilitate the work of the Center. This task force will adapt 
currently available economic projections on national and regional bases 
for use in various Center programs and develop various projections of 
special interest to the Center. Efforts will be made to identify sig- 
nificant longer term trends of economic development, changing competitive 
patterns, shifts in consumer preferences and behavior, and market poten- 
tial for various industry areas. The work of the task force is designed 
to form a sound basis for long range managerial planning by managers of 
member companies. 

Long Range Managerial Planning Service. A special advisory com- 
mittee on long range managerial planning has been appointed by the 
President of the University (see Section 7 )  to aid the Aerospace Research 
Applications Center in various of its operations with member companies. 
Effective technology utilization by member companies can be achieved prin- 
cipally as a logical effort within effective R & D programs, which in turn 
can be developed effectively through long range managerial planning. 

Management Planning Seminars. In cooperation with the Indiana Execu- 
tive Program, experimental seminars involving industry economic projections, 
potential market changes, potential shifts in competitive relationships and 
related activities will be held at various times as announced by ARAC staff. 
The seminars will be based largely on the work of the Economic Projections 
Task Force and the Advisory Committee on Long Range Managerial Planning. 
Member companies are invited to participate in these seminars as they are 
announced. 
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Indiana  Univers i ty  Foundation 
Bloomington, Ind iana  

AEUC INDUSTRIAL APPLICATIONS REPORT 

NASA- 1 0 1 

TITLE: A PORTABLE ELECTRONIC MOISTURE DETECTOR FOR REINFORCED PLASTICS* 

A po r t ab le  instrument  i s  descr ibed which i s  capable  of d e t e c t i n g  
mois ture  i n  s m a l l  concent ra t ions  i n  f i b e r g l a s  r e in fo rced  p l a s t i c s .  Reso- 
nant  c i r c u i t s  i n  a balanced br idge  network determine empi r i ca l ly  the  
change i n  p e r m i t t i v i t y  and d i s s i p a t i o n  f a c t o r  of t he  material. A s t a b l e  
c r y s t a l - c o n t r o l l e d  o s c l l l a t e r  pcwers the  br idge  and measurement c o n s i s t s  
of p l ac ing  a probe a g a i n s t  t he  ma te r i a l ,  r e a d j u s t i n g  t h e  br idge  and 
no t ing  the  imbalance. 

WASA Report N62-16729, I s s u e  1 7 ,  Category 15 

TO: Assoc ia te  Di rec tor  f o r  Operat ions 
Aerospace Research Appl ica t ions  Center 
Indiana  Univers i ty  Foundation 
Bloomington, Ind iana  

P lease  send f u l l  information on NASA-101. 

SIGNED ADDRESS 

TITLE 

FIRM 

9/13/63 


